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ABSTRACT. Sea-level trends, their standard 
errors, and variability are presented in 
tabular form for 50 locations along the coasts 
of the United States. The values are given 
for the entire series length at each station, 
the oldest dating from 1893 at New York. For 
intrastation comparisons, values also are 
given for the longest length of series common 
to 46 of the stations, 1940-72. Graphs of 
yearly mean sea level, upon which the calcu- 
lations were performed, are plotted for 44 
stations. 


1. INTRODUCTION 


This Technical Memorandum is directed toward the manage- 
ment fields of wetlands preservation, pollution abatement and 
control, conservation, coastal zone management, and global 
energy; the engineering fields of beach erosion, harbor and 
waterway construction, shore and sea boundaries, and coastal 
inundation; and the scientific fields of glaciology, physical 
and geological oceanography, meteorology and climatology, 
tectonics, and geodesy. Since the uses of the calculations may 
vary greatly, no interpretive text is included. This publica- 
tion will be issued annually; each issue will incorporate the 
new yearly mean sea level values in each tabulated calculation 
and graph. 


2. EXPLANATION OF TRENDS AND VARIABILITY 


Yearly mean sea level is the arithmetic mean of hourly sea 
level heights obtained from an analog tide gage over a period 
of one calendar year. The tide gage, often located on a pier, 
continuously measures sea-level heights relative to the land 
adjacent to the station location. The gage is connected to 
bench marks on the adjacent land by precise first-order lev- 
eling. If possible, the bench marks are located in bedrock. 


One table and nine illustrations show the trends and 
variability of yearly mean sea level at permanent tide stations 
operated by the National Ocean Survey (NOS). Column 1 of the 
table lists all of the NOS-operated stations that were in opera- 
tion by 1939 and that had very few and short breaks in measure- 
ment. In addition, all permanent stations in the greater New 
York Bight area are included. The inclusive dates of each 
station series are given in column 2. Where the length of a 
break in the series is sufficient to invalidate a yearly mean, 
the missing year is shown in column 3. 


If a series of yearly mean sea level values is plotted on 
a graph of height against date, an apparent secular trend and 
yearly variability become evident. ''Secular'' means nonperi- 
odic; "apparent'' means it is not known whether the trend is 
nonperiodic or is merely a segment of a very long oscillation. 
Apparent secular trends in sea level result from glacial- 
eustatic, tectonic, and climatological and oceanographic appar- 
ent secular trend effects. Columns 4 and 7 show the apparent 
secular trend as the slope of a straight line mathematically 
fitted through the yearly mean sea level values (see note a on 
table). About two-thirds of repeated calculations of the ap- 
parent secular trend will differ from the true apparent secular 
trend by less than the standard error of slope listed in col- 
umns 5 and 8 (see note b on table). About 95% of repeated 
calculations of the apparent secular trend will differ by less 
than two times the standard error of slope, and practically 
all repeated calculations will differ by less than three times 
the standard error of slope. 


Yearly variability is caused by variations in the mete- 
orological and oceanographic parameters of wind, direct atmos- 
pheric pressure, river discharge, currents, salinity, and 
water temperature. About two-thirds of the yearly mean sea 
level values will differ from the straight line slope by less 
than the variability given in columns 6 and 9 (see note e¢ on 
table). About 95% of the yearly mean sea level values will 
differ from the line by less than two times the variability, 
and practically all the values will differ by less than three 
times the variability. 


SS SSS 


*xoL 


L£o°4y 18° 76° 78°97 ze G6°S 6061 *(1Z 4@Td) uojRsaaTeN "HE 
17° 9€ €L° 12°6 Ty 9€ EES 1Z°6 ZL‘ TL61 Ov6T ‘ey §*y auesng “EE 
SMEG 19° 08°0 76°SE 9E° STG yZ6L "ela SeTooesueg ‘*7¢ 
ZZ°O€ sc° 96°0 €7°62 Sz° 70°% 8€-9761 ST6l ‘ela ‘hoy rzepep “TE 
8L°SZ '2°0 66°0 69°SZ 61°0 Or'z €16L "ela Sasem Ao *0€ 
qQseop Jin) 
97°%S Ty° L6°l 02°72 67° 0S*2 ZE6L ‘eTg Syoeog TWETW °6Z 
BI°EE 19° c8°l €8°ZE 6€° 69°Z 6761 "ela ‘qa0dkey *gz 
BI VE z9° 99°T 61°VE 09° 78° T 6£61 ‘eTq ‘eutTpueuzeg */7 
12° €€ 19° “SET, €7°7ZE os* 69°z 9E61 ‘eg STASeINg WA0Y *97 
10° 9€ 99° 72 °@ SO°SE (Eo 19°€ 7261 ‘o°s SuozseTazeyg °¢Z 
9S°LZ os° L8°€ 97°97 1y° 18°€ 9E61 ‘ea SyQnousjtog "HZ 
€8°62 Sc° 78°E O€ OE ce° £9°4 8261 ‘ea ‘speoy uojduey °¢Z 
79°S7 67° EB°E 18°77 €7° LB°E O61 8c6l “pW SsuowoTOS °7Z 
LS°vE €9° 9Z°E GE°EE 47° 8Z°E ZE6L ‘o°qd SuojZuTysem *1Z 
98°EZ Sy 67°€ 79°77 o€° €c°” 6961 6761 “PW ‘stTodeuuy °0Z 
8E°SZ 94° 76°7 06°SZ Gre 6£°€ £061 “PW SetOUTITeG “61 
67°04 yl° 8E°Z 69°8E (ee L9°Z 09°65 ‘22 IZ6l T1061 ‘eq ‘etydlepettud “gt 
zS-06 
L8°EE 90°T 68°2 Ov TE St" S°E °149-0%° 9€-EZ61 1261 “Ted *‘semeyT */T 
B8E°LZ 45° O£°€ 90°82 Cte 06°€ ILS0L‘2Z* 1261 Z161 “CoN SAQTD OFQURTIV “OT 
9L° 77 St" 00°S S0*7z (a5 76°” €€6l *c°N ‘00H Apueg “CT 
86°12 0v° OT°E 62°LZ Gilg L8°Z €68T p’ ACN °440K MON “HT 
GCE os* 18°Z €7°97 ce" "7°E ZE6L1 XEN ead SIonLEM) sel 
90 "7 70°Z OLE 8S6T “ACN S@TTOyoOY MeN °ZT 
99°82 Tesi Z9°€ 861 “A°N Suostezzer 340g “TT 
LE 0n* LS°Z LG aL ge" £9°7 6£61 ‘uuoj ‘uopuoy MAN ‘QT 
L0°SZ L° TEEe ZL °6S61 861 “A°N SyNeQUOW *6 
62°77 8° 9€°% TL°€2 h° [KES 29° 9S-L76T 6£61 "I°y faoueptAorg °g 
ze°1z 6€° 0s°z ESET? lige 70°E Te6T *I'u ‘ja0dman °/ 
76°72 87° T LT 6S61 9S61 *ssew ‘keg spazezzng ‘9 
€8°0Z zn" OT’E Claile Zee 9n°€ 69-L9°S96T €e6L *sseW S9TOH SpOoomM °C 
98°22 z7° Ov°T 61°SZ "7° 68°7 7Z61 *sseW SuojsOg ‘th 
€6°0Z gc’ G8°T LESaUe 92° z7°Z 6€-SE6T L761 ‘H'N ‘yQnousji0g °“¢ 
99°6Z S° S7°Z 60°62 bee (oksbr4 Z161 ‘aw ‘pueTztog °Z 
22°SZ 97°0 So°y GLLEZ 672°0 09°€ 8S °LS61 O€6l ‘aw Saqa0dqseq °T 


qseo9 OTRUPTIV 


um Fy. ok wt kw ‘mu > yok uF (os 
AATTEGETAPA pueaq pueay > APFTFAP TEA puesz3 pueay Pep ue8eq uoTIeD0T 
jo 10110 430 10430 2 Sutsstu soqaas 
paepurqs paepueqs yo saqeg ajeq 
7L61-OV761 setieg eatquy 
(6) (8) (2) (9) (Ss) (7) (€) (2) (1) 


ZL61 YsnorzuA TeAesT eas ueew ATaPaKk Jo ART [}TqQeTseA pue spusjay 


(as xf 


u 


| eae e faa) q— xy 2 


4 


*kaaqqeg euL 6Z-1Z61 {UOITTWeH *34 ‘OZ6T-€68T P :(UOFSSeiZe1 JO BUTT WOAJ UOTIETASp pzepuejs) aqeWT sq JO 1z011q przepur_S s 


*seN[PA [aAaT-eas ueau ATAeVA Jo izaqumu 
pue ‘TaAeT ees uevew AT1eaA FO QYysToYy = A 


ll 
fo} 


*aqeUTISY JO 1014q PprzepueqAS = aS ait04uM Saqep = x ar0uM 
u u 
= = Ess 
zen) ioe 2q 
= u —) 
«Ks xe inex 
sedo[s JO 1011q pazepueqsS tuoTssaiZei JO aut, seaenbs-jseaT e jo adoq[sg 
q D 
6S° 12 6€° 7L°0O 6L°CC Gils 7o°T 606T *Z°O *TeqoasTz9 6°0¢ 
76°67 SS° 4700°O 68°SE CC 9c°T SO6L FFemey ‘n{TnTouoH °6y 
€7°7E €9° BETES £7°VE 68 (iS Ov6L BXSeTY *2eINAPA “RH 
CT°8e OL’ tS°€1- 872 °9€ 9c° 94° ET- 9€61 eysetTy ‘neounr °*/4 
GT°OE cc° LGmo= 97°62 67° Lens 8E6L eysely ©PxITS °9n 
07° 17 9L° OTROS G6°SE We £00°0O 6161 eyseLTY SUByTYDION *CH 
ST°TE Lc° 62°O 6€°O€ €7° Gila VE6T *ysem ‘t0qieH Aeptag “hy 
OL°OE 9S * OCLs G7Z°OE St 98°0- 6S6L SE6L ‘ysem ‘heg yeON “*EH 
16°82 €S° 49°C €8°O€ (Abe €6°T 6681 *usem 697398285 °7H 
09°6€ GEe €7°0- 62°07 7° s0°O S761 *3010 ‘eyzojsy “IH 
97 °0€ cs° Com LL°O€ Ca 67°0- €€6L *3TTeO SARTO Jueosezp "OH 
67° 7E £9° 08°T ee te (Eis Gras 868T "JETRO Soospoueszg ues °6€ 
80°9€ 99° S$?7°O 80°9E 99° S7°0 Ov6L “JTTeO Sepowely “gE 
69°92 67° O€°O- 98°92 (LG 99°0 9761 *yJTTeO ‘seTesuy soy °*/¢ 
L£7°6¢ 7S ° 68°T 18°972 82° 16°T GS ‘7C6L S261 *JrTeO SPTIOL Bl °9¢ 
GT°8z TS °0 9S°T 9T°SZ 9T°0 66°T 9061 “JETRO So8aTq ues “CE 
qsb0D 4S9emy 
uu + oak wu + ak um + yok wt ok 
AAT TIGER TASA puesta puezy, > AVFIFGRTARA puses3 p PUSAL e ep ue3aq uoT}B007 
jo 10119 430 i0ii9 3utsstw sotios 
pazepueqs paepueqs jo sajeg a eq 
ZL6T-076L1 setteg 91T {Uy 
(6) (8) (2) (9) (Ss) (7) (€) (7) (T) 


(penuzjUuos) 7/61 Y8no0zy, [eAeT eas ueaw ATAeak Fo AQT[TQeTIeA pue spuds] 


TIME, years 


1920 1930 1940 1950 1960 


Te 
PORTLAND, ME. ar! 


1910 


PORTSMOUTH, N.H. 
20 


HEIGHT, cm 


SCALE, cm 


"9 BOSTON, MASS. 
5 

WOODS HOLE, MASS. 
0 
NEWPORT, R.I. 

NEW LONDON, CONN. 


Figure 1.--Change in sea level with respect to adjacent land 
for stations from Maine to Connecticut. Straight-line 
segments connect yearly mean sea level values. Curved 
lines connect yearly values smoothed by weighting array. 
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Figure 2.--Change in sea level with respect to adjacent land 
for stations from New York to Maryland. 
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Figure 3,--Change in sea level with respect to adjacent land 
for stations from the District of Columbia to Georgia. 
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Figure 4.--Change in sea level with respect to adjacent land 


for stations in Florida. 
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Figure 5.--Change in sea level with respect to adjacent land 
for stations from Louisiana to California. 
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Figure 6.--Change in sea level with respect to adjacent land 
for stations in California. 
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Figure 7.--Change in sea level with respect to adjacent land 
for stations from Oregon to Alaska. 
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Figure 8.--Change in sea level with respect to adjacent land 
for stations in Alaska. 
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Figure 9.--Change in sea level with respect to adjacent land for 
Yakutat, Alaska, Honolulu, Hawaii, and Cristobal, C.Z. 
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